The purpose of this study is to investigate low cycle fatigue (LCF) and high cycle fatigue (HCF) strengths, crack initiation and growth behaviors of Ni based castalloy 246. LCF and HCF tests are conducted under load controlled conditions. As the result of the observation of etched specimen, the grain size is from 3 mm to 5 mm. And the microstructure is mainly composed of dendritic structure. Growth orientation of dendritic structure varies in every grain. The result of elemental analysis, Si and Ti are detected at dendritic boundary. The results of LCF test show that small cracks initiate at the first cycle, followed by the crack growth along slip direction. Observation of fracture surface reveals that small cracks originate at casting defect or dendritic boundary. The results of HCF, on the other hand, show that small cracks initiate from subsurface casting defect under  ≦ 600 MPa, while fracture origin becomes surface under  > 600 MPa. The result of HCF test after introducing small crack on the surface shows that small crack on the surface does not affect on the fatigue life and the location of crack initiation. As the result of EBSD, the crack initiation site is near grain boundary and the crack grows along slip plane.
Grain size is from 3 mm to 5 mm. Fig.2 test. The location of crack initiation is subsurface casting defect and followed by the crack growth along share direction. Fig.13 Distance of casting defect from specimen surface.
The location of crack initiation is casting defect under  ≤ 600 MPa. Observation of crack growth under two-step  test, where the specimen was applied at R = 0,  = 600 MPa for 10 cycles followed by R = 0,  = 300 MPa until fracture. Small cracks occurred at surface at N = 10 cycles under  = 600 MPa, while main crack initiated at surface at N = 2.0×10 8 cycles under  = 300 MPa. 
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